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[TITLE] 



A BINDERLESS STORAGE PHOSPHOR SCREEN COMPRISING A SUPPORT 
5 INCLUDING AN AMORPHOUS (a-C) CARBON LAYER 

[DESCRIPTION] 

FIELD OF THE INVENTION 

• • h™ relates to a binderless phosphor screen with a 
10 [0001] This invention relates 

support including an amorphous carbon (a-C) layer. 
BACKGROUND OF THE INVENTION 

[00 02] A well- k nown use of phosphors is in the production of X-ray 

conventional radiographic system an X-ray radiograph is 
obtained by X-rays transmitted image-wise 

converted into light of corresponding intensity in a so-called 

screen) wherein phosphor 



is images. In a 

through an object and 



intensifying screen (X-ray conversion 

and convert them into visible 



particles absorb the transmitted X-rays 

20 light and/ or 

sensitive than to the direct impact of X-rays 



ultraviolet radiation to which a photographic film is more 



[0 003] According to another method of recording and reproducing 
X .ray pattern disclosed e.g., in US-A-3 859 527 a special type of 
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pbosphor is used, *nown as a photostimulable phosphor, whioh being 
incorporated in a panel or screen, is exposed to incident pattern-wise 
adulated x-ray beam and, as a resnlt thereof, temporarily stores 
energy contained in the X-ray radiation pattern. At some interval 
after the exposure, a beam of visible or infra-red light scans the 
panel or screen to stimulate the release of stored energy as light that 
is detected and converted to seguential electrical signals which can be 
processed to produce a visible image. F or this purpose, the phosphor 
sbould store as much as possible of the incident x-ray energy and emit 

Httle as possible of the stored energy until stimulated by the 
scanning beam. This is called -digital radiography" or -computed 
Radiography" (CR) . 

10004, in both Kinds of radiography the amount of exposure given for 
an examination is often tuned by a .phototimer- . A -phototimer- 
„ comprises a radiometer for measuring the radiation dose passing through 
the object (patient) and the radiographic imaging system and a 
connection to the source of penetrating radiation for switching the 



10 as 



2003-10-06 10:42 am 

GN03063 

3 - 

« 

penetrating radial source off as soon as a pre-set dose is reached, 
m systems using such a phototimer it ia important that a well 
measurable dcsa reaches the radiometer in the phototimer, since when 
the dose reaching the phototimer is too low, the reproducibility of the 
. off-switching of the source of penetrating radiation is not what it 
sh ould he fro. the point of view of image quality. Thus, the imaging 
system should itself only absorh penetrating radiation up to such an 
extent as is necessary for good speed and image quality so that - with 
. patient dose as low as possible and only dictated hy the examination 
„ at hand - the radiometer is reached hy a sufficiently high exposure 
do se for reproducible off-switching of the source of penetrating 
radiation. 

,0005, In a practical setting the amount of radiation that reaches the 
■phototimer- is determined by the absorption of penetrating radiation 
„ by the object, the tube side of the cassette containing the storage 

j u ar v Qide of the cassette. The 
phosphor panel or screen and the back side or 

is determined by the 



absorption 



of the storage phosphor panel or screen 
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pbosphor that is used, the amount o £ phosphor an, the support. H ig her 
Sorption in the phosphor layer is advantageous for speed and image 
^ality of the radiographic imaging system so there is a need to 
increase the thickness (the absorption, of the phosphor layer, this can 
. only he done when the total absorption of phosphor iayer and support 

remains almost constant. Thus increase the thickness of the phosphor 
lay er must be compensated by lowering the absorption of penetratin g 
nation in the support. Kspecially in radiographic techni q ues where 
penetrate radiation of low ener g y is used (e.g. mammography, certain 
„ non-destructive testing applications, etc., the contribution of the 

support to the absorption of the phosphor screen or panel or screen can 
not be neglected. 

[0 .,« Lowering of the absorption of penetrating radiation by the 
support can be done by lowering, the thickness of the support, by using 
1S . support with low absorption, etc.. on the other hand the support of 
th e storage phosphor panel or screen should have high mechanical 
strength, low brittleness and, in case of vacuum deposition of the 
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pfcosphor on it. be able to withstand the temperatures encountered 
dU ring vapor deposition. Thus the need for a support giving a good 
compromise between often contradictory properties, as those cited 

above, remains present. 
. ,0007! Preparation steps in order to manufacture such screens or 

panels have heen described in wo ,1/0,1*. m favor of image sharpness 
needle-shaped Eu-activated alfcali metal halide phosphors, and more 
particularly, Eu-activated CsBr phosphor screens as described in EP-A 1 
11, 458 are preferred and, in view of an improved sensitivity, 
„ annealing of said phosphors as in EP-A 1 2» 833 is advantageously 
performed, said annealing step consisting of bringing the cooled 
deposited mixture as deposited on the substrate to a temperature 
between 80-C and 220-C and maintaining it at that temperature for 
between 10 minutes and 15 hours. 

[0 000. The high degree of crystallinity is easily analysed by X-ray 



15 



techniques, providing a particular XRD-spectrum as has been 



diffraction 
illustrated in EP-A 1 113 458 
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[0009 , Therefore a mixture o £ CsBr ana EuOBr or EuBr3 is previa aa a 

ra „ material —re in «- — ' rSti ° betWeM b ° th 

aerials normally is about SO * by weight o £ the cheap CsBr and 10 * 

of the expensive EuOBr , both expressed as weight %. 
OBJECTS MID SUMMARY OF THE INVENTION 

[00101 It is an object of the invention to provide a storage phosphor 
psnel or screen inducing a support with low absorption of penetrating 
nation that has high mechanical strength and that can be used when 
applying vapor deposition of a phosphor. 

[0011] It is a further object of the invention to provide a storage 
phosphor panel or screen including a support with low absorption of X- 

radiation with an energy lower than 70 xev that has high mechanical 
strength and that can be used when applying vapor deposition of a 

~n cm-it-Pd for use in mammography, 
phosphor, the panel or screen berng well suited 

,00X2, Still another object of the present invention is to reduce 
oosts. more particularly with respect to the use of raw materials in 
C he preparation process of the storage phosphor screen or panel. 



ray 
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[0013 , T he o bj ect of the invention is reaUze* hy providing a storage 
p „osphor pane! or screen as in ciai. X. Specific features for 

pre ferre d events of the invention are aisciose* in the dependent 
claims. 

. C0014, Further advantages ana events of the present invention 



will become a; 



pparent from the following description. 



BRIEF DESCRIPTION OF THE DRAWINGS 
10 [00 15] Figure 1 shows schematically an embodiment of a storage 

phosphor panel or screen of this invention. 

nw » further embodiment of a storage 
[0016] Figure 2 shows schematically a further emo 

phosphor panel or screen of this invention. 

onhpmaticallv an other embodiment of a storage 
[0017] Figure 3 shows schematically an 

15 phosphor panel or screen of this invention. 

DETAILED DESCRIPTION OF THE INVENTION 

,001.1 m the production of binderless phosphor screens by means of 
chemical vapor deposition in vacuum, the support on which the phosphor 
20 is deposited can be heated up to a temperature of about .CO.. So use 
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of a thermostable support is necessary. Therefore, though being a 
support containing only elements with low atomic number, a polymeric 
support is not the most suitable. It was now found that including an 
amorphous carbon film in the support did open perspectives in order to 
produce a binderless storage phosphor screen on a support with low X- 
ray absorption, even if the storage phosphor layer is applied by vacuum 
deposition at fairly high temperatures. Amorphous carbon films 
suitable for use in this invention are commercially available through, 
e.g., Tokay Carbon Co, LTD of Tokyo, Japan or Nisshinbo Industries, Inc 
of Tokyo, Japan, where they are termed "Glass-Like Carbon Film", or 
"Glassy Carbon" . 

[0019] in a binderless phosphor panel or screen according to the 
present invention, the thickness of the amorphous carbon layer can 
range from 100 M m up to 3000 M m, a thickness between 500 and 2000 fim 
being preferred as compromise between flexibility, strength and X-ray 
absorption. 

A first embodiment of the invention 
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[0020] In a binderless storage phosphor screen of the present 
invention the storage phosphor layer can be directly positioned 
adjacent to the amorphous carbon layer, e.g., by vacuum depositing the 
5 storage phosphor on the amorphous carbon film, and the screen can be 
used without adding further layers to the screen, this is a very simple 
embodiment of a storage phosphor screen of the present invention. This 
embodiment is shown in figure 1 wherein a storage phosphor layer (1) on 
a support (2) is adjacent to an amorphous carbon layer (23) . 

10 

A second embodiment of the invention 
[0021] In a further embodiment of the storage phosphor screen or panel 
according to the present invention an auxiliary layer can be added to 
is the screen at the side of the amorphous carbon layer facing away from 
the phosphor layer. Such a screen is shown in figure 2, wherein a 
phosphor layer (1) on a support (2) is schematically shown wherein the 
support includes an amorphous carbon layer (23) and an auxiliary layer 
(24) . This auxiliary layer is preferably a polymeric layer that is 
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laminated to the amorphous carbon layer. By doing so the mechanical 
strength, especially with respect to brittleness and flexibility, of 
the panel or screen of the present invention is enhanced. The need for 
very high mechanical strength is especially present in the radiographic 
s systems making use of a storage phosphor panel wherein during reading 
of the energy stored in the panel, the panel is automatically removed 
from the cassette, moved through a reader, often via a sinuous path, 
and then put back in the cassette. In such a reader it is quite 
advantageous to make use of a screen or panel of the present invention 
io with an auxiliary layer laminated on the amorphous carbon layer. This 
auxiliary layer can be any polymeric film known in the art, e.g. 
polyester film, polyvinylchloride, polycarbonate, syntactic 
polystyrene, etc.. Preferred polymeric films are polyester ester 
films, as e.g., polyethylene terephthalate films, polyethylene 
is naphthalate films, etc.. The thickness of the auxiliary layer (24) can 
range from 1 pm to 500 pm. It is possible to use a fairly thin 
amorphous carbon film, e.g., 400 pm and laminate a 500 pm thick 
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auxiliary film to it as well as to use a thick amorphous carbon film, 
e.g., 2000 M m thick with a thin, e.g., 6 pm thick, polymeric film 
laminated onto it. The relative thickness of the amorphous carbon and 
polymeric film can be varied widely and is only directed by the 
5 required physical strength of the amorphous carbon during deposition of 
the phosphor layer and the required flexibility during use of the 
panel . 



A third embodiment of the invention 
10 [0022] It has been shown, e.g. in the European Patent Application No. 
02100763.8 concurrently filed herewith, June 28, 2002, that adding a 
specularly reflecting layer between the phosphor layer and the 
amorphous carbon layer can enhance both image quality and speed of the 
screen or panel. Also in a panel according to the present invention, 
„ the addition of such a specularly reflecting auxiliary layer may be 
beneficial. When such a layer is added, it preferably reflects at 
least 80 % of the light impinging on it in a specular way. More 
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preferably said layer reflects SO * o£ tha Ringing light secularly. 
Such layara are preferably vary thin (thicKness under 20 ^ preferably 
under 10 ,m, metal layers. Whan in a screen or panal according to tha 
praaant invantion, a apacularly reflecting layar ia prasant. it ia 
. prafarrad that tha layar is a thin aluminum layar (thicxness prafarahly 
iower than or egual to 10 ,m, more prafarahly lower than or agual to 5 
„ m , . Sinca such a thin metal layar can he guita corrosion sensitive it 
U preferred that, when a specularly reflecting metal layar is present 
in a panel or screen of the present invention, that this layar is 
u covered with a harrier layer ,a further auxiliary layar, that impedes 
water and/or moisture of reaching the relacting auxiliary layer. Such 
a harrier layer can he any moisture harrier layer Known in tha art, hut 
is preferably a layer of parylana. Moat preferred pollers for use in 
the barrier layer of the present invention are vacuum deposited, 
„ preferably chemical vacuum deposited poly-p-xylylene film. A poly-p- 
xyl ylene has repeating units in the range from 10 to 10000. wherein 
aach repeating unit has an aromatic nuclear group, whether or not 
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substituted. As a basic agent the commercially available di-p-xylylene 
composition sold by the Union Carbide Co. under the trademark 
"PARYLENE" is thus preferred. The preferred compositions for the 
barrier layer are the unsubstituted "PARYLENE N» , the monochlorine 
s substituted "PARYLENE C« , the dichlorine substituted " PARYLENE D« and 
the "PARYLENE HT" (a completely fluorine substituted version of 
PARYLENE N, opposite to the other "parylenes" resistant to heat up to a 
temperature of 400°C and also resistant to ultra-violet radiation, 
moisture resistance being about the same as the moisture resistance of 
u "PARYLENE C« ) - Most preferred polymers for use in the preparation of 
the barrier layer in a panel of this invention are poly(p-2- 
chloroxylylene) , i.e. PARYLENE C film, poly (p-2 , 6-dichloroxylylene) , 
i.e. PARYLENE D film and "PARYLENE HT" (a completely fluorine 
substituted version of PARYLENE N. The advantage of parylene layers as 
15 moisture barrier layers in a panel or screen of the present invention 
layer is the temperature resistance of the layers, the temperature 
resistance of the parylene layers is such that they can withstand the 
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temperature need for vacuum depositing the storage phosphor. The use 
of parylene layers in storage phosphor screens has been disclosed in, 
e.g., EP-A'S 1 286 362, 1 286 363, 1 286 364 and 1 286 365. 
[0023] Thus a screen or a panel according to this third embodiment of 
5 the invention as set forth hereinbefore has (Figure 3) a phosphor layer 
(1) and a support (2) wherein the support includes an amorphous carbon 
layer (23) and between the phosphor and the amorphous carbon layer a 
specularly reflecting layer (22) adjacent to the amorphous carbon layer 
and a parylene layer (21) on top of the reflecting layer. A polymeric 
io layer (24) is laminated to the amorphous carbon layer. In a preferred 
embodiment according to the present invention said reflective auxiliary 
layer (22) is an aluminum layer with a thickness between 0.2 M m and 200 
/xm. 

[0024] The invention moreover includes a method for producing a 
is storage phosphor panel comprising the steps of: 

- providing an amorphous carbon film, 

- vacuum depositing a storage phosphor layer of CsBrtEu, 
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wherein amounts of Eu-dopant are in the range of from 100 up to 400 
p.p.m. versus CsBr, and more preferably in the range from 100 up to 200 
p. p.m. versus CsBr, on said amorphous carbon film and 

- optionally laminating a polymeric film on the side of the 
amorphous carbon film not covered by said phosphor. 

[0025] The invention further includes a method for producing a storage 
phosphor panel comprising the steps of : 

- providing an amorphous carbon film 

- applying a specularly reflecting layer on said amorphous 
carbon film, 

- vacuum depositing a storage phosphor layer of CsBr:Eu, 
wherein amounts of Eu-dopant are in the range of from 100 up to 400 
p.p.m. versus CsBr, and more preferably in the range from 100 up to 200 
p.p.m. versus CsBr, on said amorphous carbon film and 

- optionally laminating a polymeric film on the side of the 
amorphous carbon film not covered by said phosphor. 
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[0 026] The invention further includes a method for producing a storage 
phosphor panel comprising the steps of : 

- providing an amorphous carbon film 

- applying a specularly reflecting layer on said amorphous 
5 carbon film 

- chemical vacuum depositing a parylene layer on top of said 

specularly reflecting layer, 

- vacuum depositing a storage phosphor layer of CsBr=Eu, 
wherein amounts of Eu-dopant are in the range of from 100 up to 400 
p.p... versus CsBr, and more preferably in the range from 100 up to 200 
p.p.m. versus CsBr,on said amorphous carbon film and, optionally, 
- laminating a polymeric film on the side of the amorphous carbon film 
not covered by said phosphor. 

[0027] The screen or panel of this invention can include on top of the 
phosphor layer any protective layer known in the art. Especially 
suitable for use are those protective layers disclosed in EP-A' s 1 286 
363, 1 316 969 and 1 316 970. Screens or panels according to the 



10 
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present invention, wherein a moisture-repellent layer is present 
inbetween said substrate and said phosphor layer are advantageously 
used, and, furtheron a screen or panel according to the present 
invention, wherein, adjacent to the said phosphor layer, a moisture- 
repellent layer is coated as an outermost layer is even more preferred. 
Especially said screens or panels having moisture -repel lent parylene 
layers are recommended. Screens or panels, wherein said phosphor layer 
is sandwiched between two moisture-repellent parylene layers provide an 



5 



excellent protection. 
10 [0028] The screen or the panel of the present invention can also have 
reinforced edges as described in, e.g., US-A-5 334 842 and 
US-A-5 340 661. 

[0029] The surface of the phosphor layer (1) in a panel or screen of 
the present invention can be made smaller than the surface of the 
i, support (2) so that the phosphor layer does not reach the edges of the 
support. Such a screen has been disclosed in, e.g., EP-A 1 286 363. 
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[0030] The storage phosphor used in a panel or screen of the present 
invention may be an alkali metal storage phosphor, such as a phosphor 
is disclosed in US-A 5,736,069; which corresponds to the formula : 

M 1+ X . aM 2+ X • 2 bM 3+ X " 3 = cZ 
5 wherein: M 1+ is at least one member selected from the group consisting 

of Li, Na, K, Cs and Rb, 

M 2+ is at least one member selected from the group consisting of Be, 
Mg, Ca, Sr, Ba, Zn, Cd, Cu, Pb and Ni, 

M 3+ is at least one member selected from the group consisting of Sc, Y, 
io La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Al, Bi, In 
and Ga, 

Z is at least one member selected from the group Gal + , Ge 2+ , Sn2+, Sb3 + 
and As 3+ , 

X, X' and X" can be the same or different and each represents a 
is halogen atom selected from the group consisting of F, Br, Cl, I and 0 < 
a < 1, 0 < b < 1 and 0 < c < 0.2. 
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[0031] An especially preferred phosphor for use in a panel or screen 
of the present invention is a CsX:Eu stimulable phosphor, wherein X 
represents a halide selected from the group consisting of Br and CI. 
produced by the method disclosed in EP-A-1 203 394. 
s [0032] The phosphor is preferably vacuum deposited on the support 

under conditions disclosed in EP-A-1 113 458, further inclusive for an 
annealing step as disclosed in EP-A-1 217 633. 

[0033] A screen or panel according to the present invention thus 
preferably comprises a stimulable phosphor layer having CsBr:Eu 
10 phosphor as a stimulable or storage phosphor, wherein Cl may be 
present . 

[0034] Referring to the documents cited in the "background of the 
invention" with respect to the preparation of the more desired 
CsBr:Eu 2+ phosphor, binderless storage phosphor panels or screens 
a5 having such a phosphor layer have been prepared and build up in order 
to get a panel or screen according to the present invention. 
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[0 035] in a more preferred embodiment a CsBr:Eu panel is thus 
envisaged, in view of production cost of starting raw materials, 
herein an amount of Europium dopant versus CsBr in the range from 100- 
400 p.p.... and even .ore preferably in the range from 100-200 p.p.... 
is measured (by means of X-ray fluorescence) . 

~~ T?nRr, as a source of Europium dopant, an 
[0036] Apart for the use of EuBr 3 as a 

increased heating temperature ,850-C. of a crucible has been applied, 
wherein heating in a more homogeneous way has been realized. 
[0 037I As a function o£ coating (evaporating) temperature ratios of 
raw materials have advantageously been adapted in favor of lower 
amounts of starting raw material (especially dopant material) and 
production cost, without resulting in changes in composition: so higher 
vaporisation temperatures for the raw material mixture in ratio amounts 
of 99.5 wt% cser and 0 . 5 wt% EuOBr provide the same result (related 
with speed) as before. Such a result can be interpreted as possibly 
cue to a more homogeneously divided phosphor layer, allowing lower 
amounts of Eu-dopant. According to the present invention screens of 
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CsBr: Eu 2+ phosphors having lower amounts of Europium dopant, i.a. in 
the range from 100-400 p.p.m. versus 800 p.p.m. (see Examples in EP-A 1 
113 458, said amounts having been determined with X-ray fluorescence) 
have thus become available. Opposite thereto screens requiring an 

s amount of dopant in the range from 1000 p.p.m., and even up to 3000 

p.p.m. as measured, are probably indicating that dopants do not seem to 
have been built in efficiently (homogenously) as no speed increase is 
detected versus the screens doped with low amounts of dopant. 
[0038] The present invention moreover includes a method for exposing 

io an object to X-rays comprising the steps of: 

- providing an X-ray machine including an X-ray tube equipped for 
emitting X-rays with an energy lower than or equal to 70 keV and a 
phototimer coupled to said X-ray tube for switching said tube on and 
off in accordance with an X-ray dose reaching said phototimer, 

„ - placing an object between said X-ray tube and said phototimer 

- placing a binderless storage phosphor panel or screen according to 
this invention between said object and said phototimer and 
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- activating said X-ray tube for exposing said object, said cassette 
and said phototimer until said phototimer switches said X-ray tube off. 
[0039] The present invention further includes a method according as 
described just hereinbefore, wherein said X-ray tube is equipped for 
s emitting X-rays with an energy lower than or equal to 40 keV. 

[0040] A less expensive screen or panel according to this invention is 
thus suitable for use in mammography where X-ray machines with low keV 
are used, and in certain non-destructive testing applications. 

10 

Parts list 

1. phosphor layer 

2 . support 

as 21 auxiliary layer, moisture barrier layer 

22 auxiliary layer, specularly reflecting layer 

23 amorphous carbon layer 

24 auxiliary layer, polymeric layer 
Examples 



20 



[0041] While the present invention will hereinafter be described in 
connection with preferred embodiments thereof, it will be understood 
that it is not intended to limit the invention to those embodiments. 
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[0042] The only differences in the preparation method were related, 
apart for the choice of the crucible temperature (850°C) , with the 
crucible design, in that an improved refractory (tantalum) crucible was 
used wherein a more homogeneous heating provoked a more homogeneous 
5 melting and composition of the vapor stream after evaporation. 

[0043] An X-ray cassette with a CsBr:Eu phosphor screen or panel thus 
prepared was exposed with X-rays having an energy of 28 keV from a Mo- 
anode (30 M m Mo, intern filtering and without filtering, respectively) . 
[0044] A Mammory Detail R @ screen, trade marketed product from Agfa- 
io Gevaert, Morstel, Belgium, was taken as a comparative screen: as that 
system just admits use of a "phototimer" (with respect to absorption of 
X-ray exposure energy as explained in the detailed description 
hereinbefore) . Absorption for all examined cassettes with screens or 
panels should thus not exceed the absorption, measured for the 
is comparative screen, set forth hereinbefore. 

[0045] Starting from a 10 mR X-ray dose reaching the cassette. X-rays 
passing through 4 cm of a polymethyl methacrylate polymeric layer, 
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further consecutively passing the cassette bottom (3 mm of 
polyethylene) , the panel or screen (varying composition in the 
experiments as will be explained hereinafter) and the cassette cover 

(4.1 mm of polyethylene), it has been measured that a dose in the range 
s from 0.75 up to 0.85 mR is required in order to get an acceptable and 

precise working of the "phototimer" , in order to avoid too much 

exposure to X-rays for the patient. 

[0046] in the panels or screens, CsBrrEu phosphor layers (of varying 
thicknesses, expressed in fim and indicated in the Table 1) were coated 
io on varying supports (aluminum, a-C "amorphous carbon", glass and iron), 
having varying thicknesses (expressed in tim in the Table 1) and X-ray 
energies (doses in mR) reaching the "phototimer" have been summarized 
in the Table 1 for each examined panel or screen. 
[0047] As a thickness of the support layer, the thickness still 
offering enough dose at the position of the phototimer after the X-rays 
have passed the cassette, for differing thicknesses of the CsBr:Eu 
phosphor layer have been given in the Table 1 hereinafter. 



15 
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[0048] Europium dopant amounts, measured by X-ray fluorescence were 
all in the range between 150 and 180 p. p.m. versus CsBr for the screens 
or panels in the Table 1 hereinafter: even for such low amounts of 
Europium dopant in the CsBr:Eu phosphor layer no loss in speed was 
found. Such a low amount of dopant is directly related with a lower 
(especially raw dopant material) cost in the phosphor preparation. 
Table 1 



Support material and 
its thickness (/xm) 


CsBrrEu phosphor layer 
thickness (/xm) 


Dose detected at the 
phototimer (mR) 


Al 100 /xm 


150 /xm 


0.75 


Al 400 /xm 


125 /xm 


0.78 


Al 800 /xm 


100 /xm 


0.76 


a-C 2000 /xm 


150 /xm 


0.73 


a-C 2000 /xm 


125 /xm 


0.81 


a-C 2000 /xm 


100 /xm 


0.91 


Glass 2000 /xm 


140 /xm 


0.95 


Glass 2000 /xm 


150 /xm 


0.85 


Glass 2000 /xm 


160 /xm 


0.76 


Fe 100 /xm 


60 /xm 


0.55 


Fe 100 /xm 


8 0 /xm 


0.44 


Fe 100 /xm 


100 /xm 


0.36 



[0049] From the results obtained in the Table 1, it is clear that the 
amorphous carbon (a-C) support is superior as little absorption occurs, 
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if compared e.g. with Fe (not suitable for use, even not for a layer 
thickness of only 100 /zm) and with aluminum (suitable for use up to .800 
(im for a thinner phosphor layer of 100 /zm) : amorphous carbon provides 
enough dose at the position of the phototimer, even for the thickest 
phosphor layer (150 /zm) and a thickness of 2000 /zm is perfectly 
suitable for use! Amorphous carbon is comparable with glass as 
illustrated in Table 1, but it is superior with respect to glass as it 
is much more suitable to be applied in the manufacturing of phosphor 
panels or screens of the present invention. 

[0050] Having described in detail preferred embodiments of the current 
invention, it will now be apparent to those skilled in the art that 
numerous modifications can be made therein without departing from the 
scope of the invention as defined in the appending claims. 



